Enteral bioavailability of human granulocyte colony stimulating factor conjugated with poly(ethylene glycol).
The focus of this paper is to demonstrate that pegylation of a therapeutic protein, recombinant human granulocyte colony stimulating factor (PEG-G-CSF), results in an increase in stability and in retention of in vivo bioactivity when administered by the intraduodenal route and may, therefore, be a suitable form of the protein for inclusion in an oral delivery formulation. The ability of PEG-G-CSF to elicit a therapeutic response from the enteral route was investigated by two methods of intraduodenal dosing in an in vivo model to determine the optimal dosing method: by slow, constant infusion, or by a single bolus administration. Circulating levels of the proteins confirmed that PEG-G-CSF was delivered into the systemic circulation from the enteral route and that biological activity was retained. Bioavailability from the enteral route by the constant infusion method was calculated from the intravenous administration of the proteins to be between 1.8 and 3.5% while un-modified G-CSF failed to elicit a quantifiable response by this method. Bolus administration of PEG-G-CSF also resulted in biological activity although responses were short lived and significantly lower than with the pegylated formulation. The possible mechanisms of enteral delivery of PEG-G-CSF are discussed. Our results indicate that oral delivery of pegylated G-CSF may be possible and in fact, preferable to using the un-modified form of the therapeutic.